There are many buildings that lack seismic performance, and these buildings have to be retrofitted as soon as possible before the next great earthquake comes. In case of old steel structures, using a brace is effective to reduce the maximum story drifts induced by earthquakes and to protect non-structural members. In this paper, experiments on improvement of the ultimate strength of bolted angle connections using the additional fillet welding were carried out. The test results show that the additional fillet welding brings an increase in the ultimate strength. The effects of the additional welding depends on their position. From these test results, the effective length considering the effect of the welding position is proposed to evaluate the increase in the ultimate strength. Finally, a simple seismic retrofit design procedure using the additional fillet welding to the bolted angle connections is proposed. There are many buildings that lack seismic performance, and these buildings have to be retrofitted as soon as possible before the next great earthquake comes. In case of old steel structures, using a brace is effective to reduce the maximum story drifts induced by earthquakes and to protect non-structural members. In this paper, experiments on improvement of the ultimate strength of bolted angle connections using the additional fillet welding were carried out. The test results show that the additional fillet welding brings an increase in the ultimate strength. The effects of the additional welding depends on their position. From these test results, the effective length considering the effect of the welding position is proposed to evaluate the increase in the ultimate strength. Finally, a simple seismic retrofit design procedure using the additional fillet welding to the bolted angle connections is proposed. There are many buildings that lack seismic performance, and these buildings have to be retrofitted as soon as possible before the next great earthquake comes. In case of old steel structures, using a brace is effective to reduce the maximum story drifts induced by earthquakes and to protect non-structural members. In this paper, experiments on improvement of the ultimate strength of bolted angle connections using the additional fillet welding were carried out. The test results show that the additional fillet welding brings an increase in the ultimate strength. The effects of the additional welding depends on their position. From these test results, the effective length considering the effect of the welding position is proposed to evaluate the increase in the ultimate strength. Finally, a simple seismic retrofit design procedure using the additional fillet welding to the bolted angle connections is proposed. 
There are many buildings that lack seismic performance, and these buildings have to be retrofitted as soon as possible before the next great earthquake comes. In case of old steel structures, using a brace is effective to reduce the maximum story drifts induced by earthquakes and to protect non-structural members. In this paper, experiments on improvement of the ultimate strength of bolted angle connections using the additional fillet welding were carried out. The test results show that the additional fillet welding brings an increase in the ultimate strength. The effects of the additional welding depends on their position. From these test results, the effective length considering the effect of the welding position is proposed to evaluate the increase in the ultimate strength. Finally, a simple seismic retrofit design procedure using the additional fillet welding to the bolted angle connections is proposed. 1 / 10 There are many buildings that lack seismic performance, and these buildings have to be retrofitted as soon as possible before the next great earthquake comes. In case of old steel structures, using a brace is effective to reduce the maximum story drifts induced by earthquakes and to protect non-structural members. In this paper, experiments on improvement of the ultimate strength of bolted angle connections using the additional fillet welding were carried out. The test results show that the additional fillet welding brings an increase in the ultimate strength. The effects of the additional welding depends on their position. From these test results, the effective length considering the effect of the welding position is proposed to evaluate the increase in the ultimate strength. Finally, a simple seismic retrofit design procedure using the additional fillet welding to the bolted angle connections is proposed. The seismic design code for building structures was revised in 1981. Therefore, according to the new design, there are many buildings that lack seismic performance. These buildings have to be retrofitted as soon as possible before the next great earthquake comes. In case of existing steel structures, using a brace is effective to reduce the maximum story drifts caused by earthquakes and to protect nonstructural members. It is more effective to use the existing braces because the stress distribution of the existing frame is hardly affected by the retrofit. The revised design code brought a change to seismic design of bolted angle connections. In other words, a seismic retrofitting that improves the ultimate strength of the bolted angle connection is very useful to upgrade the seismic performance of steel structures.
In the present paper, experimental study on improvement of the ultimate strength of the bolted angle connections using the additional fillet welding were carried out. The specimens are single-angle brace connected to a gusset plate by a combined joint consisting of both high strength bolts and additional fillet weld. Test parameters are as follows: the cross section of angle; number and diameter of high strength bolts; position and length of the additional fillet welding. Monotonic tensile loading is applied to the specimens until the fracture at the critical section of the connection is reached.
The test results showed that the additional fillet welding brings an increase in ultimate strength of the bolted connection. However, the effects of the additional weldings depend on their position. In other words, the additional welding at the leg side of the cross section brings a larger increase than that at the plate side. In addition, the test results show that using additional welding only at the plate side is not able to satisfy the demands of the seismic design code. Based on the results of the present tests and on some previous research studies, this paper proposed an effective length which considers the effect of the position of additional fillet welding.
The test results also showed that the yielding strength is hardly affected by the additional welding. This indicates that the presence of the high strength bolts has major implications for yielding. On the other hand, similar ultimate strengths are obtained from the retrofitted connections of specimens with and without high strength bolts. It means that the ultimate strength strongly depends on the additional weldings. Therefore, the condition of the existing high strength bolts can be ignored at the stage of seismic retrofitting design using additional welding. Finally, a simple seismic retrofit design procedure using additional fillet welding to the bolted angle connections is proposed. （2015 年 6 月 9 日原稿受理，2015 年 9 月 25 日採用決定）
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